Damage by the blueberry gall midge Dasineura oxycoccana (Johnson) (Diptera: Cecidomyiidae) was found on different cultivars of highbush Vaccinium corymbosum L. at different localities of Lithuania. D. oxycoccana is a serious insect pest of blueberries in North America. In 1996, unusual damage on blueberries was observed in Europe. This is the first report of the blueberry gall midge occurrence in blueberry plantations in Lithuania.
Blueberry gall midge Dasineura oxycoccana (Johnson, 1899) (Diptera: Cecidomyiidae) is a major insect pest of Vaccinium spp. (Steck et al. 2000; Sampson et al. 2006; Roubos & Liburd 2010 , 2013 Hahn & Isaacs 2012; Rhodes et al. 2014; Hahn & Isaacs 2015) . However, recent studies revealed that blueberry and cranberry are injured by two cryptic species (Fitzpatrick et al. 2013) .
According to Dernisky et al. (2005) , D. oxycoccana is the most important insect pest of blueberries in the United States. The decrease of blueberry production could reach 20-85% and economic losses due to the pest may exceed up to 20 million USD annually. The gall midge is widespread in the United States (Rhodes et al. 2014) , however it spreads rapidly in various countries of Europe (Bosio et al. 1998; Collins & Eyre 2010; Plažanin et al. 2012; Seljak 2013 ; NPPO of the Czech Republic 2016; NPPO of Germany 2018).
Adult blueberry gall midge is tiny and tender, body length reaches 2-3 mm (Steck et al. 2000; Roubos & Liburd 2010) . Larvae are legless about 1 mm in length and 0.3 mm in width. The colour varies from yellowish to reddish (Steck et al. 2000) . Other authors found blueberry gall midge third instar larvae which were approximately 2 mm in length (Hahn & Isaacs 2012) .
The gall midge D. oxycoccana is recognised as a multivoltine species having five to six generations per year (Steck et al. 2000) . An adult female lays five to ten eggs in vegetative buds just after bud swell. Hatching takes two or three days and several larvae might be observed in one bud. When the terminal bud on a shoot is injured or killed, the shoot elongation growth may be inhibited by later excessive branching occurring just below the damaged terminal bud. After feeding, larvae drop to the ground and pupate in the soil (Bosio et al. 1998; Steck et al. 2000; Roubos & Liburd 2010; Rhodes et al. 2014) . The life cycle of the species takes 12-28 days (Steck et al. 2000; Sampson et al. 2006) . The sex ratio of the gall midge was found not to be significantly different from 1:1 (Roubos & Liburd 2010) .
The larvae cause damage to tips of growing vegetative shoots (Bosio et al. 1998; Steck et al. 2000; Hahn & Isaacs 2012 , 2015 Roubos & Liburd 2013; Rhodes et al. 2014) . Witches' broom is formed as a deformity in blueberries due to damage caused by https://doi.org/10.17221/135/2018-PPS blueberry gall midge, since the apical meristem of the vegetative shoot is injured and lateral shoots start to grow (Steck et al. 2000; Hahn & Isaacs 2015) .
Some authors predicate that losses due to blueberry gall midge might reach up to 20-100% (Lyrene & Payne 1992; Steck et al. 2000; Sampson et al. 2002) . The severity of damage tends to be dependent on milder climatic conditions with higher temperatures during winter seasons (Steck et al. 2000) .
The gall midge D. oxycoccana seems to be a scarce flier and the wind is a very important factor in the pest dissemination (Roubos & Liburd 2010; Hahn & Isaacs 2012) . The soil is recognised as a major means of the transmission for the pest due to its pupating there (Bosio et al. 1998) .
Blueberry gall midge D. oxycoccana originates from eastern North America (Bosio et al. 1998; Sampson et al. 2006) . Some insect species as natural enemies of the blueberry gall midge have been investigated by US scientists (Sampson et al. 2002; Roubos & Liburd 2013; Rhodes et al. 2014) . Most cultivars of V. corymbosum are susceptible to the meristem loss due to blueberry gall midge, despite their good flower bud resistance (Steck et al. 2000) .
MATERIAL AND METHODS
Specimens of D. oxycoccana and damaged shoot tips of various cultivars of blueberry plants were collected from several blueberry plantations situated in different localities of Lithuania.
Adults of D. oxycoccana were detected in yellow sticky traps which were used for monitoring purposes. Several yellow sticky traps were placed within the canopy of bushes and regarding the height of the plant they were raised in such a way that traps had to be positioned near vegetative shoots. Traps were observed regularly and replaced each week. All the content was carried to the laboratory and inspected under the microscope.
30 shoots indicative of blueberry gall midge damage symptoms were collected from each plantation and taken to the laboratory where they were dissected with forceps (Valiuškaitė & Duchovskienė 2013) . Detected larvae were examined under the stereomicroscope.
Specimens were collected and later identified in the laboratory using the Cecidomyiidae identification key (Gagné 1981) .
RESULTS AND DISCUSSION
Suspicious symptoms on blueberry plants were obser ved in June-August 2018 at different localities of Lithuania: Alytus district 54°20'41.8''N 23°50'15.8''E and 54°24'12.5''N 24°08'13.4''E, Kaunas district 54°51'20.8''N 23°44'51.9''E, Kėdainiai district 55°17'12.4''N 23°45'11.7''E , Mažeikiai district 56°20'17.4''N 22°23'54.8''E, Prienai district 54°41'14.1''N 24°03'05.3''E, Zarasai district 55°51'46.2''N 26°02'46.2''E. A few vegetative shoots were injured on some plants of various highbush Damaged leaf buds are characterised by misshapen leaves and blackened and distorted shoot tips. After morphological examinations of collected gall midge specimens and damaged blueberry vegetative shoots, the gall midge responsible for the blueberry injuries was identified as D. oxycoccana (Figures 1 and 2) . Therefore, this record should be considered as the first occurrence of blueberry gall midge D. oxycoccana on V. corymbosum in the Republic of Lithuania. According to EPPO (2018) data, D. oxycoccana, the key pest of V. corymbosum, was detected for the first time in Europe in 1996. Then the species was observed in Italy in a nursey in Piemonte (Bosio et al. 1998) . Current distribution of the blueberry gall midge on the continent is scattered. In 2000, it was recorded in Latvia and after four years of damage it was identified in Slovenia (Ljubljana and Maribor) (Seljak 2013) . The blueberry gall midge was found in the United Kingdom for the first time in 2007, in a nursery in the Midlands. Now it is widespread in the country (Collins & Eyre 2010) . Plažanin et al. (2012) reported the presence of the pest in a blueberry plantation in Croatia near Zagreb. In 2016, D. oxycoccana was found on V. corymbosum in the Czech Republic in the Central Bohemian region (NPPO of the Czech Republic 2016). The pest damaged blueberries which grew in containers outdoors in a nursery and up to 75% seedlings were infested. In 2018, blueberry gall midge was detected for the first time in Germany in Brandenburg in a Vaccinium fruit production site (NPPO of Germany 2018).
